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ᐕ8᦬ߩXIXth International Congress of Zoology䋨Beijing,China㧕ߢ᜗ᓙ⻠Ṷޕ2007ᐕ3᦬ߩ
International Symposium on Amphibian and Reptile Endocrinology and Neurobiology
䋨Berkeley㧕ߢ᜗ᓙ⻠Ṷޕ2007ᐕ9᦬ߩ╙㧣㧤࿁ᣣᧄേ‛ቇળ㧔ᒄ೨㧕ߩࠪࡦࡐࠫ࠙ࡓޟ⣄ᬁ
േ‛ߩ㈩஧ሶᒻᚑ߆ࠄེቭᒻᚑ߹ߢޠߢ᜗ᓙ⻠Ṷޕ2007ᐕ12᦬ߩ6th Congress of the Asia and 





ߘߩ⚿ᨐޔᣣᧄฦ࿾ߢ⛘Ṍኸ೨ߣ⠨߃ࠄࠇߡ޿ߚࡂࡑࠣ࡝ Meretrix lusoria ߇ޔ࿾ၞߦࠃߞ
ߡߪޔ޽ࠆ⒟ᐲߩ୘૕ᢙࠍ⛽ᜬߒߡ޿ࠆߎߣޕ߹ߚޔ㖧࿖ධጯߦߪࡂࡑࠣ࡝߇ޔ⷏ጯߦߪࠪ࠽










































 1) Henmi, Y. & Yamaguchi, T. (2003)  Biology of the amphioxus Branchiostoma belcheri in 
Ariake Sea, Japan.  I. Population structure and growth.  Zoological Science 20: 897-906. 
 2) Yamaguchi, T. & Henmi, Y. (2003)  Biology of the amphioxus Branchiostoma belcheri in 




















ࠍ৻ᮏߢⴕ߁ߎߣߩߢ߈ࠆᣂⷙߩNH4-N㒰෰ᴺ㧔Single stage nitrogen removal using anammox 













































































































Ꮉᳰ⩵ࠆࠇᵹࠍၞ࿾᧛ㄘߪߦᐲᐕ 81 ᚑᐔ㧘ᴒญᴡߩᎹ⊕ࠆࠇᵹࠍⴝᏒᧄᾢߪߦᐲᐕ 71 ᚑᐔ
♽ᶏᄖߣ᳓ጯᴪࠆ޿ߡߒ㓸Ớ߇ሶ☸ᵆߣ‛ᯏ᦭㧘ߡ޿߅ߦᴒญᴡߩᎹ✛ߪߦᐲᐕ 91ޔᴒญᴡߩ
0691 㧘ߪߢᶏ᣿᦭ᴒᎹ⊕ޔᨐ⚿ߩߘޕߚߒᨆಽߒ㓸ណࠍᢱ⹜‛Ⓧၸ⁁ᩇ޿ߥߩੂᡓ㧘ߢ⇇Ⴚߩ᳓






































































FCSPలႯࠞ࡜ࡓߦCu䋨II䋩ߩ6.4 ppm㧔0.10 mM㧕ṁᶧࠍⓨ㑆ㅦᐲ㧔SV㧕1000㨪7000 h-1ߢㅢ











ߦ1.0 mM NaNO3ṁᶧࠍⓨ㑆ㅦᐲ㧔SV㧕1000 㨪3000 h-1ߢㅢᶧߒߚ႐วߩNO3-ߩ⎕ㆊᦛ✢
ߩᒻ⁁ߪㅢᶧㅦᐲߦଐሽߖߕޔਔ❫⛽ߪNO3-ࠍㄦㅦߦๆ⌕ߒߚޕ߹ߚޔਔ❫⛽ߩ㒶ࠗࠝࡦㆬ




































᣿ࠄ߆ߦߒߚޕᐔᚑ 17ᐕᐲߦߪ᦭᣿ᶏߦ⸳ቯߒߚ✚ᑧ㐳 14 kmߩ 4᷹✢ߢ㔚᳇តᩏࠍታᣉߒߚ
ߣߎࠈ㧘ߔߴߡߩ᷹✢ߢ㧘⴫ጀ⚂ 2, 3 mߩᷓᐲ▸࿐ߢห᭽ߩᲧᛶ᛫୯ߩᄌൻ߇⃻ࠇߚޕߎߩૐ
Ყᛶ᛫୯ࠍ␜ߔㇱಽߪࠪ࡞࠻⾰㧘ߘߩ਄ㇱߩᲧᛶ᛫୯߇ዋߒ㜞ߊߥࠆㇱಽߪ⍾⾰ߩᐓẟߢ޽ࠆ














᛫ಽᏓࠍ᣿ࠄ߆ߦߒߚޕᐔᚑ 17ᐕᐲߦߪ᦭᣿ᶏߦ⸳ቯߒߚ✚ᑧ㐳 14 kmߩ 4᷹✢ߢ㔚᳇ត
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߇ൻᄌߩ୯᛫ᛶᲧߩ᭽หߢ࿐▸ᐲᷓߩm 3 ,2 ⚂ጀ⴫㧘ߢ✢᷹ߩߡߴߔ㧘ࠈߎߣߚߒᣉታࠍᩏ
ߪಽㇱࠆߥߊ㜞ߒዋ߇୯᛫ᛶᲧߩㇱ਄ߩߘ㧘⾰࠻࡞ࠪߪಽㇱߔ␜ࠍ୯᛫ᛶᲧૐߩߎޕߚࠇ⃻



















































































































ᐔᚑ㧝㧣ᐕᐲThe 15th International Congress of Comparative Endocrinology (Boston)㧔㧞ઙ㧕Saribek 
(D2) et al. ญ㗡⊒⴫㧧Kutlu (M2) et al. ญ㗡⊒⴫
ᐔᚑ㧝㧤ᐕᐲInternational Symposium on Amphibian and Reptile Endocrinology and Neurobiology(Berkeley) 
Uchida (M2) et al. ญ㗡⊒⴫
ᐔᚑ㧝㧥ᐕᐲ 6th Congress of the Asia and Oceania Society for _Comparative Endocrinology (India), 



















ᐔᚑ㧝㧡ᐕ㧠᦬ߦޔࡌ࠻࠽ࡓ᡽ᐭᵷ㆜ߩ⇐ቇ↢ߣߒߡޔࡈࠚ⑼ቇᄢቇߩ Pham Khac Lieuำߣ
ࡂࡁࠗ᳓⾗Ḯᄢቇߩ Doan Thu Haߐࠎߩ㧞ฬ߇ඳ჻ᓟᦼ⺖⒟ߦ౉ቇߒߚޕPhamำߪޔޟNitrogen 
removal from landfill leachate using a single-stage process combining anammox and partial nitritationޠޔ





ᬺߒߚᚑ⧷ବߐࠎ㧔⑳⾌⇐ቇ↢㧕ߩ㧞ฬ߇ඳ჻ᓟᦼㆊ⒟ߦ౉ቇߒߚޕHoaߐࠎߪޔޟStudies on nitrogen 
removal by the anammox process using various biomass carriers with different reactor configurationsޠߢޔᚑ













ቇ㒮ࠦ࡯ࠬ㧔࿖⾌⇐ቇ↢㧕ߣߒߡ౉ቇߒޔᐔᚑ㧝㧥ᐕ㧥᦬ߦޟApplication of novel acrylic resin 

























































㧝㧣ᐕᐲ ඳ჻㒮↢ Headwater 2005 symposium (Norway) ญ㗡⊒⴫ 㧝ฬ
     ୃ჻㒮↢ American Geophysical Union㧔USA㧕ࡐࠬ࠲࡯⊒⴫ 㧞ฬ
㧝㧤ᐕᐲ ඳ჻㒮↢ American Geophysical Union㧔USA㧕ࡐࠬ࠲࡯⊒⴫ 㧝ฬ
     ୃ჻㒮↢ American Geophysical Union㧔USA㧕ࡐࠬ࠲࡯⊒⴫ 㧟ฬ
㧝㧥ᐕᐲ ඳ჻㒮↢ IAHS(Italy) ญ㗡⊒⴫㧝ฬޔࡐࠬ࠲࡯⊒⴫㧝ฬ
          American Geophysical Union㧔USA㧕ࡐࠬ࠲࡯⊒⴫ 㧝ฬ
     ୃ჻㒮↢ American Geophysical Union㧔USA㧕ࡐࠬ࠲࡯⊒⴫ 㧞ฬ
                    㧔਄⸥ߪోߡᣣᧄੱቇ↢ߢ⇐ቇ↢ߪήߒ㧕
⺖⒟ୃੌቇ↢㧔ోߡᣣᧄੱ㧕ߩዞ⡯⁁ᴫ
㧝㧡ᐕᐲ  MC㧞ฬޔᄢಽ⋵ᐡޔ੩ㇺᄢቇ DC 
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㧝㧢ᐕᐲ  MC㧟ฬޔ࿾ਅ᳓ࠦࡦࠨ࡞࠲ࡦ࠻ળ␠ޔࡄ࠰ࠦࡦ࠰ࡈ࠻໡␠ޔᾢᧄᄢቇ DC 
㧝㧣ᐕᐲ  MC2ฬޔ࿾ਅ᳓⸃ᨆࠦࡦࠨ࡞࠲ࡦ࠻ળ␠ޔᖱႎㅢାળ␠ޔ
㧝㧤ᐕᐲ  MC2ฬޔᾢᧄᄢቇ DCޔ࿾ਅ᳓ࠦࡦࠨ࡞࠲ࡦ࠻ળ␠
㧝㧥ᐕᐲ  MC3ฬޔ᳓ᵺൻડᬺޔ᳇⽎ᐡޔᾢᧄᄢቇ DC



























㧝㧡ᐕᐲ ቇㇱතᬺ↢㧟ฬ   ୃ჻ୃੌ↢㧢ฬ  ඳ჻ᓟᦼୃੌ↢㧞ฬ
㧝㧢ᐕᐲ ቇㇱතᬺ↢㧣ฬ   ୃ჻ୃੌ↢㧡ฬ
㧝㧣ᐕᐲ ቇㇱතᬺ↢㧟ฬ   ୃ჻ୃੌ↢㧟ฬ
㧝㧤ᐕᐲ ቇㇱතᬺ↢㧣ฬ   ୃ჻⚳ੌ↢㧡ฬ

























































































































ᨐߢ޽ࠆޟSpatio-Temporal Modeling of Water Quality, Level, and Flow: Geostatistical, Remote Sensing, 





















































ߐࠄߦੑޔ ቭ⢻ᕈ᮸⢽ߩഃᆎ⠪ߢ޽ࠆ City University of New York, Hunterᩞߩ S. D. Alexandratos
ᢎ᝼ߩ⎇ⓥቶߦ߅޿ߡޔᧄ⎇ⓥቶߢࠗࠝࡦ੤឵᮸⢽ߩ㐿⊒ߦ㑐ߔࠆ⎇ⓥߢቇ૏ࠍขᓧߒߚ Zhu 
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ળ⑺ቄ߹ߚߪᤐቄᐕળߦ߅޿ߡหᢎ᝼߇⚵❱ߐࠇࠆ Industrial and Engineering ChemistryDivision, 


















٤ࡏࠕࠫ࠴ᄢቇⅣႺ⑼ቇ⎇ⓥ⑼㧔Bogazici University, Institute of Environmental Sciences㧕ߦ
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㧔Flood Risk Assessment Using Geographical Information System㧕ޠߦ㑐ߔࠆ౒ห⎇ⓥࠍⴕߞ
ߚޕṛ࿷ᦼ㑆㧦㧞㧜㧜㧡ᐕ㧣᦬㧝㧡ᣣ㨪㧞㧜㧜㧡ᐕ㧥᦬㧝㧠ᣣޔ㧞㧜㧜㧢ᐕ㧝᦬㧞㧟ᣣ
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ࠫ࠴ᄢቇ㧘߅ࠃ߮ The Scientific and Technological Research Council of Turkey㧔࠻࡞ࠦ⑼ቇ
ᛛⴚ⎇ⓥද⼏ળ㧕߆ࠄߩ⇐ቇᅑቇ㊄㧕
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9㧦40-12㧦00 Ammonia removal of landfill leachate by newly developed single-stage nitrogen 
       removal using anammox and partial nitritation (SNAP) process 
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13㧦00-14㧦50 Contaminants and Wildlife: New View of Health and Disease 
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       Recent progress of endocrine disruptor research: Application of transcriptomics  
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15㧦10-16㧦30 Environmental degradation and declines of benthic animals in the Ariake and 
       Yatsushiro Sea  
       ㅺ⷗ ᵏਭ㧔ᾢᧄᄢቇᴪጯၞⅣႺ⑼ቇᢎ⢒⎇ⓥ࠮ࡦ࠲࡯ᢎ᝼㧕
       Bacterial bioassay for rapid and accurate analysis of arsenic in highly variable 
       groundwater samples 
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10㧦00 㐿ળߩㄉ   ቟ㇱ⌀৻㧔Prof. S.Abe, ᾢᧄᄢቇᢎ᝼࡮᜚ὐࠣ࡞࡯ࡊઍ⴫㧕
10㧦05 ᱑ㄫߩ⸒⪲  ⷏ጊᔘ↵㧔Vice President, Prof. T.Nishiyama, ᾢᧄᄢቇ࡮೽ቇ㐳㧕
ޝ࠮࠶࡚ࠪࡦ 1ޞ㧔มળ㧦ዊᳰస᣿, Prof. K. Koike㧕
10㧦10-10㧦50  Importance of the Submarine Groundwater discharge(SGD) and the evaluation of the SGD 
evident by using Natural Rn content㧔ᶏᐩ࿾ਅ᳓ḝ಴⃻⽎ߩ㊀ⷐᕈߣ࡜࠼ࡦࠍ↪޿ߚḝ
᳓⃻⽎ߩ⹏ଔ㧕 (keynote sparker) ࡈࡠ࡝࠳Ꮊ┙ᄢቇ Prof. W. Burnett 
10㧦50-11㧦20  Submarine groundwater discharge in Japanese coastal area㧔ᚒ߇࿖ߦ߅ߌࠆᶏᐩ࿾ਅ᳓ḝ
᳓⃻⽎ߩታᘒᛠី㧕✚ว࿾⃿ⅣႺቇ⎇ⓥᚲ ഥᢎ᝼ ⼱ญ⌀ੱ




ޝ࠮࠶࡚ࠪࡦ 2ޞ㧔มળ㧦⼱ญ⌀ੱ, Prof. M.Taniguchi㧕
13㧦30-14㧦00  Evidence and the flow regime of the submarine fresh groundwater in the Yatsushiro bay, Japan
㧔ᶏᐩਅߩ᷆᳓ᕈ࿾ਅ᳓᜼േߩታᘒ㧕 ᧲੩ᄢቇ ഥᢎ᝼ ᓼ᳗᦮␽
14㧦00-14㧦30  Nutrient load through SGD to the Seto inland sea—case study at a small granite island̆㧔ἑ
ᚭౝᶏዊፉߦ߅ߌࠆᶏᐩ࿾ਅ᳓⚻↱ߩᶏၞ߳ߩᩕ㙃Ⴎ⽶⩄ߩታᘒ㧕 ᐢፉᄢቇ ഥᢎ
᝼ ዊ㊁ኹ⌀৻
14㧦30-15㧦10  Environmental and Ecological Consequences of Submarine Groundwater Discharge (SGD) in 
the Coastal Ocean㧔㖧ඨፉᴪጯၞߦ߅ߌࠆᶏᐩḝ಴⃻⽎ߩⅣႺ↢ᘒቇ⊛⹏ଔ㧕㧔Invited
foreign speaker㧕࠰࠙࡞ᄢቇ Ass. Prof. G. Kim 
Coffee break (15㧦10㨪15㧦25) ࡐࠬ࠲࡯⊒⴫ԙ
ޝ࠮࠶࡚ࠪࡦ 3ޞ㧔มળ㧦ᓼ᳗᦮␽, Prof. T.Tokunaga㧕
15㧦25㧙16㧦05 Modeling of Suspended Sediment Transport in Estuary of Mahakam, East Kalimantan – 
Indonesia㧔᧲ࡏ࡞ࡀࠝޔࡑࡂࠞࡓᴪጯၞߦ߅ߌࠆᶋㆆ‛⾰ャㅍࡕ࠺࡞㧕
㧔Invited foreign speaker㧕ࡃࡦ࠼ࡦᎿ⑼ᄢቇ Dr. Nining Sari Ningsih
16㧦05-16㧦35 Evaluation of Submarine groundwater discharge by using resistively survey on the sea bottom 
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floor of Ariake sea, Japan㧔᦭᣿ᶏߦ߅ߌࠆᲧᛶ᛫តᩏࠍ↪޿ߚᶏᐩḝ಴⃻⽎ߩ⹏ଔ㧕
ᾢᧄᄢቇ ᢎ᝼ ዊᳰస᣿
Panel (Wrap-up) Discussion㧔✚ว⸛⼏㧕㧔16㧦35-17㧦05㧕Moderator: Prof. J. Shimada 
      㧔ㅴⴕ:᎑↰ ⚐㧕


































9:30 ~ 9:35 㐿ળߩㄉ ቟ㇱ⋿৻㧔Prof. S. Abe, ᾢᧄᄢቇᢎ᝼࡮᜚ὐࠣ࡞࡯ࡊઍ⴫㧕
9:35 ~ 9:40 ᱑ㄫߩ⸒⪲ ⩲ේൎᒾ㧔Vice President, Trustee K. Sugawara, ᾢᧄᄢቇ
       ℂ੐࡮೽ቇ㐳㧕
ҋ࠮࠶࡚ࠪࡦ㧝Ҍ
9:40 ~ 10:30 มળ㧦᫪᧛ ⨃ޔAssociate Prof. S. Morimura 
Gas Analysis Devices and Their Applications to Atmospheric and Water Analyses 
㧔ࠟࠬಽᨆ࠺ࡃࠗࠬߩ㐿⊒ߣߘߩᄢ᳇࡮᳓ⅣႺಽᨆ߳ߩᔕ↪㧕
ᾢᧄᄢቇᢎ᝼ ᚭ↰ ᢘ
10:30 ~ 11: 20มળ㧦ᴡේᱜᵏޔProf. M. Kawahara 
The Potency of Mg/Al Layered Double Hydroxide Anionic Clay for the Remediation of Acid 
Mine Leachate 䋨㋶ጊ㉄ᶐ಴ᑄᶧߩᵺൻߦ߅ߌࠆ Mg/Al ጀ⁁ⶄ᳓㉄ൻ‛♽㒶ࠗࠝࡦᕈ☼
࿯ߩታലᕈ㧕
Gadjah Mada University   Prof. Sri Jauri Santosa  
ᤤ㘩       㧔11:20 ~12:50㧕
ҋ࠮࠶࡚ࠪࡦ㧞Ҍ
12:50 ~ 13:40มળ㧦ၔ ᤘౖޔProf. A. Jyo 
Innovative Integrated Process for Boron Removal from Seawater 
– Adsorption Membrane Filtration (AMF) Hybrid Method  
㧔ᶏ᳓߆ࠄߩࡎ࠙⚛㒰෰ࠍ⋡⊛ߣߒߚ㕟ᣂ⊛⛔วࡊࡠ࠮ࠬ
– ๆ⌕ߣ⤑ỹㆊࠍ⚵วࠊߖߚᣇᴺ㧕
Ege University   Prof. Nalan Kabay 
30
13:40 ~ 14:30  
Selectivity and Thermodynamics of Ion Exchange 
㧔ࠗࠝࡦ੤឵ߩㆬᛯᕈߣᾲജቇ㧕
University of Pannonia   Prof. Aurel Marton 
Coffee break     14:30 ~ 14:45 
14:45 ~ 15:35  มળ㧦੗ේᢅඳޔAssociate Prof. T. Ihara 
Structural Analysis of Metal Complex by Computational Chemistry 
㧔⸘▚ᯏൻቇࠍ↪޿ߚ㊄ዻ㍲૕ߩ᭴ㅧ⸃ᨆ㧕
ർ਻ᎺᏒ┙ᄢቇᢎ᝼ ਄ᳯᎺ৻਽

















಴ᒛ⠪       Ꮏቇㇱ࡮ᢎ᝼     ዊᳰ స᣿
          ⥄ὼ⑼ቇ⎇ⓥ⑼࡮ᢎ᝼ ᴡේ ᱜᵏ
          Ꮏቇㇱ࡮ഥᢎ᝼    Ꮉ⿧ ଻ᓼ









٨15:00㧦Centre National de la Recherche Scentifique et Technologique㧔CENAREST㧦࿖┙⑼ቇᛛⴚ⎇ⓥ࠮
ࡦ࠲࡯㧕⸰໧
࡮࠮ࡦ࠲࡯㐳 Samuel MBADINGA᳁ߣࠦ࡯࠺ࠖ













࡮8:40-9:10 ࠮ࡦ࠲࡯㐳 Samuel MBADINGA᳁ߦࠃࠆ᱑ㄫߩ᜿ᜦ
      ዊᳰᢎ᝼ߦࠃࠆ⸰໧ߩ⋡⊛ߣ᜚ὐ Bߩ⎇ⓥᵴേౝኈ⚫੺
      ࠦ࡯࠺ࠖࡀ࡯࠲ Lucien OBAMEඳ჻ߦࠃࠆ CENARESTߩᵴേౝኈ⚫੺






BOUROBOU  Francis㧔ⅣႺ଻⼔ߩߚ߼ߩ GISߣ࡝ࡕ࡯࠻࠮ࡦࠪࡦࠣ㧕
OBIANG EBANEGA Medard㧔JERS-1࡟࡯࠳↹௝ࠍ↪޿ߚ♖ኒ᫪ᨋ࿾࿑૞⵾㧕
࡮11:15 - 12:50 ࠮࠶࡚ࠪࡦ 2㧦↢‛Ꮏቇ㧘↢‛ൻቇ㧘᳓⾰ᵺൻ
⊒⴫⠪ Etienne Massard MAKAGA KABINDA 
Dr NDONG BIYO’O mesmin㧔ᬀ‛ߦ㑐ߔࠆ in vitroߢߩㆮવሶࡃࡦࠢߩ᭴▽㧕
Dr BOUPANA Gilles Aurelien㧔࡝࡯ࡉ࡞ࡆ࡞Ꮢౝ࡟ࠬ࠻࡜ࡦߢ૶ࠊࠇߡ޿ࠆࠫࡆࠛ㧔㊁↢
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⡺㘩᧚㧕ߦ㑐ߔࠆᓸ↢‛㧔⚦⩶㧕⺞ᩏ㧕
Monsieur EYI NDONG Huges Calixtes㧔ࠟࡏࡦ࿖ౝߩ㘩↪ࠠࡁࠦߦ㑐ߔࠆ⎇ⓥ㧦
            ࠗࡦࡌࡦ࠻࡝࡯෸߮ᩱၭߦ㑐ߔࠆ⎇ⓥ㧕
Dr LAMIDI MAROUFATH 
Dr Patrick MIKALA㧔ਛᄩࠕࡈ࡝ࠞߦ↢ᕷߔࠆ᦭㗡㘃ߩಽሶ↢‛ቇ⊛ಽ㘃㧕
Dr Guy Anicet RERAMBYAT㧔ࠟࡏࡦㄭᶏߦ߅ߌࠆ᳓↥⾗Ḯߩ⃻⁁㧕
Ꮉ⿧ഥᢎ᝼㧔ⅣႺ᳓⾰଻ోߩߚ߼ߩᓸ↢‛Ꮏቇߩᔕ↪㧕
࡮12:50 - 14:00 ࠮࠶࡚ࠪࡦ 3㧦Ḩᑼ⵾㍰㧘ⅣႺ଻⼔㧘↢‛ᄙ᭽ᕈ
⊒⴫⠪ ᴡේᢎ᝼㧔ⅣႺ଻⼔ߩߚ߼ߩ㊄ዻᎿቇߩᔕ↪㧕









































































   ᾢᧄᣂⷫ᷼᳓✛࿾౏࿦,2003.5.17 㧔ෳട⠪㧦1,300ੱ㧕









ߠߊࠅ㨪 - ળ႐㧦ᾢᧄᏒ࿖㓙੤ᵹળ㙚, 2004.3.13㧚ਥ௅㧦ṚᎹᷡ 㧔ෳട⠪㧦200ੱ㧕
٤ᐔᚑ㧝㧡ᐕᐲᣣᧄ↢‛Ꮏቇળᄢળࠍᾢᧄᄢቇߢ㐿௅ߒߚ㧔ᄢળታⴕᆔຬ㐳ޔᧁ↰ޔ9᦬ 16ᣣ㨪18ᣣ㧕
ઁߩ᜚ὐࡔࡦࡃ࡯ᢙฬ߽ታⴕᆔຬળߦෳ↹ߒߚޕ





































ቇߣ⸥ᔨᬀᩱ㧕₹ฬᮮፉᶏጯޟ᛼ߐ߃⋓⍾⹜㛎࿾ޠ⷗ቇ, ṚᎹ 㧔ᷡታⴕᆔຬ㐳㧕,ᾢᧄᏒ, 105ฬ,15p䋨2005㧚
10.22㧕












































“Interrelations between seawater and groundwater in the coastal zone and their effect on the 
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Ⴎ㙃ᩕߩ߳ၞᶏࠆߌ߅ߦḧౝ޿㜞ߩᐲ㎮㐽ߥ߁ࠃߩᶏઍ౎࡮ᶏ᣿᦭ޔࠅ޽ߢ࡯ࡃࡦࡔ
ฦߚࠇߐ⊒㐿ߦᔃਛࠍὐ᜚ᧄޕࠆ޿ߡ߼ㅴࠍ᣿⸃ᘒታߩߘޔߡߒߣࠬࡄߥߚᣂߩ⩄⽶
ࠆߌ߅ߦ૕ోၞᶏᕈḧౝߩ╬ᶏઍ౎࡮ᶏ᣿᦭ޔߢߣߎࠆߔᔕㆡߦ࿐▸ᐢᓟ੹ࠍᴺᚻ⒳
᣿᦭ࠆ޽ߢ႐ߩḮ⾗↥᳓ߥ㊀⾆ޔࠅߥߣ⢻น߇ൻ㊂ቯߩ⩄⽶ಽᚑሽṁߩ↱⚻᳓ਅ࿾
ޕࠆ߇❬ߦᕈᵴߩၞ࿾߈ߢ₂⽸ߦᱛ㒐ߩൻ㙃ᩕንߩጀ৻ߩᶏઍ౎࡮ᶏ
㐿ࠍᴺᣇᨆ⸃࠲࡯࠺ߩ߼ߚࠆߔൻⷞนࠍൻᄌߥ⊛㑆ⓨ㧙⊛㑆ᤨߥ⚦⹦ߩ࠲࡯࠺ႺⅣ࡮
ࡦ࡝࠲࠾ࡕߩᴫ⁁⢒↢࡝ࡁ߿ႺⅣẟᐓߡߒߣ㐿ዷ޿ߒᣂߩࠣࡦࠪࡦ࠮࠻࡯ࡕ࡝㧘ߒ⊒
ޕࠆ߃⠨ߣࠆ߈ߢ↪ᔕߦᬺ↥ႺⅣߪࠄࠇߎ㧘ߢߩߚ߈ߢ᩺ឭࠍࠣ

₂⽸㓙࿖㧕㧞
ⓥ⎇ຬቴޔࠢ࠼ࠬࡐੱ࿖ᄖ߇⠪ⓥ⎇ߩߊᄙࠄ߆ᄖᶏޔߪߦቶⓥ⎇ߩࡊ࡯࡞ࠣᚑᒻὐ᜚
߇േᵴⓥ⎇ߩࡊ࡯࡞ࠣޔᓟ੹ޕࠆ޿ߡߒ࿷ṛߡߒߣ↢ቇ⇐ੱ࿖ᄖߩ߳⒟⺖ᦼᓟ჻ඳޔຬ
࿖ߩቶⓥ⎇ޔࠅߥߦߣߎࠆߔ☋࿷ߦቶⓥ⎇߇ੱ࿖ᄖߩߊᄙࠅࠃޔ޿઻ߦࠆߔൻ⊒ᵴጀ৻
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ⓥ⎇ߥ⊛㓙࿖ޔ߼㜞ࠍജ੎┹㓙࿖߽ᓟ੹ޕࠆࠇߐᓙᦼߣߩ߽ࠆ߆߆߇ゞᜉߩጀ৻ߦൻ㓙
ߦ㗡ᔨࠍߣߎࠆߔ₂⽸߽ߦਈነߦᚑ⢒᧚ੱߩ࿖਄ㅜዷ⊒ޔߒൻᒝ࡮ᒛ᜛ߩࠢ࡯ࡢ࠻࠶ࡀ
ޕࠆ޽ߢ↹⸘ߊ޿ߡ߼ㅴࠍേᵴⓥ⎇࡮⢒ᢎ
߹ࠇߎߪߦቶⓥ⎇ߩࡊ࡯࡞ࠣᚑᒻὐ᜚ᓟ੹ޔߡߞ઻ߦൻ⺆⧷㕙ోߩ⢒ᢎ㒮ቇᄢޔᣇ৻
ੱᧄᣣࠆߔቇㅴߦ⒟⺖჻ඳޕࠆࠇߐᗐ੍߇ߣߎࠆߔ☋࿷߇↢ቇ⇐ੱ࿖ᄖߩߊᄙߦ਄એߢ
⺆⧷ޔࠅߥߦߣߎࠆߌฃࠍⓥ⎇࡮⢒ᢎߢႺⅣߥ⊛㓙࿖ޔ޿઻ߦൻ㓙࿖ߩቶⓥ⎇ޔߪ↢ቇ
ߣߎࠆߔ಴ヘ߇⠪ⓥ⎇ᚻ⧯ࠆߔべᵴߦ⊛㓙࿖ޔࠇࠊ㙃߇ⷡᗵ㓙࿖ߦ౒ߣࠆࠇ߆⏴߇ജ⢻
ޕࠆࠇߐᓙᦼ߇
ޕࠆߔ੺⚫ࠍ࠻ࠢࠚࠫࡠࡊ㓙࿖ࠆ޿ߡ޿߅ߦ㗡ᔨࠍᣉታᓟ੹߇ࡊ࡯࡞ࠣᚑᒻὐ᜚ޔਅએ
ߢ࿖↥↢⮺⚃ߩᄢᦨ⇇਎ߪࡦࡇ࡝ࠖࡈߦ․ޔߢࠎ⋓ߢጯᴪࠕࠫࠕධ᧲ߪᱺ㙃ߩ⮺⚃࡮
ޕࠆ޿ߡߒൻᖡߪႺⅣ᳓ߩၞጯᴪࠆ޿ߡߞⴕࠍᱺ㙃߽ߢၞ࿾ߩࠄࠇߎ㧘ߒ߆ߒޕࠆ޽
ࠇߎޔߢߣߎࠆߔ↪ㆡࠍⴚᛛࠣࡦࠪࡦ࠮࠻࡯ࡕ࡝↪⮺⚃ߩਛ⊒㐿ߢࡊ࡯࡞ࠣᚑᒻὐ᜚
ޕࠆ߈ߢ₂⽸㓙࿖ޔߢ⢻น߇⊒㐿ⴚᛛߚߒᔕኻߦၞ࿾ࠄ
ႮࠆߔᏓಽߊᐢߦᵿᶏߩ⃿ඨർ㧘ߡߒߣⓥ⎇ห౒ߩౝࡊ࡯࡞ࠣߩࠣࡦ࡝࠲࠾ࡕ‛↢࡮
ᮨⷙ⇇਎ࠍ࠽࠷ࡑࡑࡂޕߚ߈ߡߞⴕࠍⓥ⎇ߡ޿ߟߦᕈ᭽ᄙ⊛વㆮߩ࠽࠷ࡑࡑࡂ‛ᬀ↢
ࠃ߅ౝ࿤Ꮊ਻ߚ߈ߡߒߣ⽎ኻߦߢ߹ࠇߎޔߊߴߔߣ‛ᬀࠣࡦ࡝࠲࠾ࡕߩႺⅣᵿᶏߩߢ
ࡑࡂߩၞ࿾ࠕࠫࠕߡߒㅢࠍⓥ⎇ห౒ߩߣ࿖⻉㓞ㄭ㧘ᓟ੹ޔߦᄖએ࠽࠷ࡑࡑࡂߩ✽ᴒ߮
ߣ‛ᬀࠣࡦ࡝࠲࠾ࡕߩႺⅣᵿᶏࠍ࠽࠷ࡑࡑࡂߪ᧪዁ޕࠆߔⓍ⫾ࠍႎᖱሶવㆮߩ࠽࠷ࡑ
ޕࠆࠇߐᓙᦼ߇ߣߎࠆߔਈነ߽ߦ⊒㐿ߩᴺ↢ౣ࡮ో଻ẟᐓޔߒ┙⏕ࠍᴺᚻࠆߔ
ࠆߔߣ⢻นࠍ෰㒰⚛⓸ߩ࠻ࠬࠦૐࠆ޿ߢࠎ⚵ขߦ⊛ᭂⓍ߇ࡊ࡯࡞ࠣᚑᒻὐ᜚࡮
ࠢࠚࠫࡠࡊⓥ⎇ห౒㓙࿖ޔࠍࡑ࡯࠹⊒㐿ⓥ⎇ߩⴚᛛ෰㒰Ⴎ㙃ᩕࠆߔߣ߼ᆎࠍ ZQOOCPC
ࠕ߿ࠕࠫࠕධ᧲ޔߦࠄߐޕࠆ޿ߡߒቯ੍ࠍߣߎࠆߔᓧ₪ࠍ㊄⾗ㇱᄖޔߒ᩺ឭߡߒߣ࠻
ߦ⊛ᭂⓍࠍࡑ࡯࠹ⓥ⎇ࠄࠇߎߡߒߣࡑ࡯࠹ⓥ⎇ߩ↢ቇ⇐ߩࠄ߆࿖਄ㅜዷ⊒ߩࠞ࡝ࡈ
⽸ߦ਄ะߩ࡞ࡌ࡟ⓥ⎇࡮ⴚᛛࠆߔ㑐ߦᓳୃߩႺⅣ᳓ߩ࿖਄ㅜዷ⊒ޔߢߣߎࠆߍ਄ࠅข
ޕࠆߔ₂
߼ߚߩᷫૐ⩄⽶ႺⅣ᳓ߣ଻⏕Ḯ⾗᳓ࠆߌ߅ߦࠞ࡝ࡈࠕ࡮ࠕࠫࠕߪࡊ࡯࡞ࠣᚑᒻὐ᜚࡮
ᵴ⢒ᢎ࡮ⓥ⎇ߥ⊛㓙࿖ޔߡߒߣᮡ⋡⚳ᦨࠍߣߎࠆߔ❱⚵࡮↹ડࠍ࠻ࠢࠚࠫࡠࡊ㓙࿖ߩ
ޕࠆࠇߐᓙᦼ߇ߣߎࠆߔਈነߦ₂⽸㓙࿖ߡߓㅢࠍേᵴߩࠄࠇߎޔࠅ߅ߡߌ⛯ࠍേ

ߒߣ⽎ኻࠍ࿖਄ㅜዷ⊒ޔߡߒߦߣ߽ࠍᨐᚑߩേᵴ₂⽸㓙࿖ߩࡊ࡯࡞ࠣὐ᜚ߩߢ߹ࠇߎ
ߚߒ⟎⸳ࠍޠ࡯࠲ࡦ࠮ࠣࡦ࠾࡯࡟࠻ࠆߔ㑐ߦᓧ⠌ߩⴚᛛᓳୃߩၞ᳓ᕈ㎮㐽ߚߒᨴᳪޟߡ
ߦⴚᛛᓳୃߚߒቯ㒢ߦၞ᳓ᕈ㎮㐽ޔߒ߆↢ࠍᕈ․ߚࠇ߆߅ߩቇᄢᧄᾢޕࠆ޿ߡ߃⠨ߣ޿
ޕ߁ⴕࠍࠣࡦ࠾࡯࡟࠻࡮⢒ᢎߚ߼฽ࠍኤⷞ࿾⃻ߚ޿߅ࠍὐ㊀
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㧨࠻࡟࡯࠾ࡦࠣ࡮⻠⟵ౝኈ㧪
࡮᳓ⅣႺᳪᨴ‛⾰ࡕ࠾࠲࡝ࡦࠣᚻᴺ
࡮቟ቯห૏૕ࠍᵴ↪ߔࠆᳪᨴḮ․ቯᚻᴺ
࡮਄᳓ᛛⴚ
࡮ਅ᳓ಣℂᛛⴚ
࡮ਅ᳓㜞ᐲಣℂ
࡮↢ᘒᎿቇ⊛ୃᓳᛛⴚ
࡮↢‛ࡕ࠾࠲࡝ࡦࠣᚻᴺ
࡮⃻࿾ⷞኤ
㧔ਅ᳓ಣℂ႐ޔㄘ᧛㓸⪭ឃ᳓ಣℂ႐ޔว૬ᵺൻᮏޔන⁛ᵺൻᮏޔ὾ළ႐ޔ⇓↥⹜㛎႐ޔ
ࠧࡒ὾ළ႐ޔᦨ⚳ಣಽ႐ޔᾢᧄ⋵ⅣႺ࠮ࡦ࠲࡯ޔ᳓ୀࠛࠦ࠲࠙ࡦޔࠦࡦࡐࠬ࠻ᣉ⸳ޔࡃ
ࠗࠝࠟࠬࡊ࡜ࡦ࠻╬㧕
㧨࠻࡟࡯࠾ࡦࠣ⾌↪㧪
ߎߩ࠮ࡦ࠲࡯ߩ⸳┙ޔㆇ༡ߦߪᄙߊߩ⾗㊄߇ᔅⷐߣߥࠆ߇ޔⓍᭂ⊛ߦ㑐ㅪߔࠆᢥㇱ⑼
ቇ⋭ޔⅣႺ⋭ޔᄖോ⋭㑐ㅪߩࡈࠔࡦ࠼ߩ₪ᓧࠍ⋡ᜰߔޕߎࠇએᄖߦޔ70'5%1 ╬ߦ߽௛
߈߆ߌࠆޕᄖㇱ⾗㊄ߦട߃ߡޔᾢᧄᄢቇޔᾢᧄ⋵ޔᾢᧄᏒ╬߆ࠄߩⓍᭂ⊛ߥੱ⊛࡮⽷᡽
⊛ߥេഥࠍᦼᓙߒߡ޿ࠆޕ

㧟㧕᜚ὐࠣ࡞࡯ࡊߩᣣᧄߢߩ․ᓽޔ૏⟎ߠߌߦߟ޿ߡ
࡮ޟⅣႺޠߩᗧ๧ߪ᏷ᐢߊ㧘૗߆ߩ࠹࡯ࡑߦ․ቯߪߢ߈ߥ޿ޕࠃߞߡ㧘ᧄ᜚ὐࠣ࡞࡯ࡊ
߇ࠞࡃ࡯ߔࠆ⎇ⓥߪᄙጘߦࠊߚࠅ㧘ቇ㓙⊛ߢ޽ࠆޕᢎຬߩࡃ࠶ࠢࠣ࡜࠙ࡦ࠼߽ℂቇ㧔↢
‛ቇ㧘࿾⃿⑼ቇ㧕ߣᎿቇ㧔࿯ᧁᎿቇ㧘ⴡ↢Ꮏቇ㧘ൻቇᎿቇ㧘↢‛Ꮏቇ㧘⾗ḮᎿቇ㧘ᔕ
↪࿾⾰ቇ㧕ߣ᏷ᐢߊ㧘ⅣႺ⎇ⓥߦㆡߒߚࠣ࡞࡯ࡊߢ޽ࠆߣ޿߃ࠆޕࠣ࡞࡯ࡊ㑆ߢߩ౒
ห⎇ⓥߦࠃࠅ㧘ઁ ߩᄢቇߢߪ⷗ࠄࠇߥ޿࡙࠾࡯ࠢߥⲢว⎇ⓥ߇ឭ໒ߐࠇ㧘ᚑᨐ߇ᓧࠄ
ࠇߡ޿ࠆὐ߽․╩ߢ߈ࠆޕ⇐ቇ↢߿ࡐࠬ࠼ࠢ⎇ⓥ߽ᄙߊ㧘ਛ࿖㧘ࡌ࠻࠽ࡓޔ㖧࿖ޔࠗ
ࡦ࠼ࡀࠪࠕ㧘ࡃࡦࠣ࡜࠺ࠪࡘ㧘࠻࡞ࠦ㧘ࠛࠫࡊ࠻㧘ࠟࡏࡦߥߤ಴り࿖߽᭽ޘߢ޽ࠆޕ
࿖ౝ⹹㧘ࠗ ࡦࡄࠢ࠻ࡈࠔࠢ࠲࡯ઃ߈ߩ࿖㓙⹹㧘࿖㓙ળ⼏ߦᄙߊߩ⺰ᢥࠍ⊒⴫ߔࠆߥߤ㧘
ᢎ⢒ᚑᨐ߇㜞ߊ㧘⾰ߩ㜞޿⎇ⓥ߽ⴕߞߡ޿ࠆޕߎࠇࠄⷰὐ߆ࠄ᜚ὐᒻᚑࠣ࡞࡯ࡊߩ࿖
㓙⊛ߥ⽸₂ᐲߪᄢ߈޿ޕ
࡮ᧄ᜚ὐ⎇ⓥࠣ࡞࡯ࡊߪޔࠊ߇࿖ߩ᫪ᨋၞߦ߅ߌࠆ㒠㔎࡮ᵹ಴⎇ⓥߦ߅ߌࠆవㅴ⊛⎇ⓥ
ࠣ࡞࡯ࡊߩ৻ߟߢ޽ࠅޔᧄ᜚ὐ⎇ⓥߢߩᚑᨐߣߒߡ᮸ᐙᵹ⚻↱ߩᵹၞ⽶⩄ߩታᘒ߇᣿
ࠄ߆ߦߐࠇߚ⚿ᨐޔ᮸૕ߦ᝝ᝒߐࠇߚਛ࿖╬߆ࠄߩᄖ᧪ᕈᄢ᳇㒠ਅ‛⾰
㊀㊄ዻޔ⎫
㉄࡮⎣㉄ࠗࠝࡦ╬ߩ㉄ᕈ㔎ේ࿃‛⾰߇᮸ᐙᵹߣߒߡ㒠ਅߒޔᚒ߇࿖ߩ᫪ᨋᵹၞ߿ߘ
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ᓇߩ߳⾰᳓Ꮉᴡߩࠄࠇߎߪᓟ੹ޔ߼ߚࠆߥߦߣߎࠆߔ㗀ᓇߊ߈ᄢߦ⾰᳓Ꮉᴡߩᵹਅߩ
ޕࠆࠇߐᓙᦼ߇ߣߎࠆߔዷ⊒ߦⓥ⎇ൻ㊂ቯߩ⾰᳓ၞᵹ߻฽ࠍ㗀
ߩ߼ߚ߁ⴕࠍីᛠᘒታߩⅣᓴ᳓޿ߥߊᄙࠅ૛ߪߦ࿖߇ᚒޔߪ⦡․ߩࡊ࡯࡞ࠣᧄޔߚ߹࡮
᳓ޕࠆ޽ߦߣߎࠆ޿ߡߞⴕࠍⓥ⎇࡮ᩏ⺞ߒ᦭଻ࠍⴚᛛߣ⸳ᣉᨆಽ࡯ࠨ࡯࡟࠻ႺⅣ⒳ฦ
ᘒታߩⅣᓴޔߪߦ߼ߚ߁ߥߎ߅ࠍ↪೑⊛⛯ᜬߥᩰㆡߡ޿߅ߦᄖౝ࿖ࠆߔൻㄼ✕߇Ḯ⾗
භࠍ⟎૏ߥⷐ㊀ߪᨆ⸃ᩏ⺞ߩ߼ߚߩីᛠᘒታⅣᓴ᳓ޔࠅ޽ߢᰳนਇ߇ℂ▤ߚ߃߹〯ࠍ
ߥࠢ࡯࠾࡙ߡ߼ᭂ߻฽ࠍ⊒㐿ߩⴚᛛ࡯ࠨ࡯࡟࠻Ⅳᓴ᳓ߥߚᣂޔߪߢࡊ࡯࡞ࠣᧄޕࠆ߼
ޕࠆ޿ߡߒዉవࠍ㊁ಽ⹥ᒰߩ࿖߇ᚒ޿ⴕࠍⓥ⎇
ᓳୃߩႺⅣ᳓ߚߒᨴᳪࠆߔߣ߼ᆎࠍℂಣ᳓ឃޔߡ޿߅ߦᵹ੤ⴚቇߩߣ࿖ਛޔࡓ࠽࠻ࡌ࡮
↢ቇ⇐޿⧯ߩߊᄙޔᨐ⚿ߩߘޕࠆ޽ߦ႐┙ߥ⊛ዉᜰߡ޿߅ߦᧄᣣߪቇᄢᧄᾢߪߢ㊁ಽ
ߔᦸᏗࠍቇ౉߇↢ቇ⇐ޘᰴߡߞㅊࠍヘవߚߒቇ⇐ޔࠅߥߦ߁ࠃࠆߔቇ⇐ߦቇᄢᧄᾢ߇
↢ቇ⇐ߩࠄ߆ࡓ࠽࠻ࡌߩߊᄙߤ߶ቇᄢᧄᾢޔߦ․ޕࠆ޽ߟߟࠇߐᚑᒻ߇Ⅳᓴߥᅢ⦟ࠆ
ޕ޿ߥዋᢙߪቇᄢࠆ޿ߡࠇ౉ߌฃࠍ
߈ߢᆎ㐿ࠍⓥ⎇ห౒ߩߣࠕࠪࡀ࠼ࡦࠗ߿ࠞ࡝ࡈࠕߡߒߣᯏᄾࠍേᵴⓥ⎇ᚑᒻὐ᜚ߩߎ࡮
ߩጀ᳓Ꮺ᳓ਅ࿾㧔ᩏតḮ⾗᳓ޔߦ߼ߚࠆߖߐ਄ะߦ⊛べ㘧ࠍᨐᚑߩⓥ⎇ห౒㧘ߢߩߚ
⊒ࡦ࠲ࡔ㧔ℂಣ᳓ឃޔ㧕᣿⸃ߩᘒᒻࠇᵹ᳓ਅ࿾ࠆࠃߦቇᢥ᳓૕૏หޔᩏតߩࠄ߆⴫࿾
ࠃ߅ޔ㧕෰㒰⚛⓸ߥ⊛₸ലߩࠄ߆᳓ឃޔㅧ⵾ຠ㘩ᕈ⢻ᯏߩࠄ߆᳓ᑄᕈᯏ᦭ᐲỚ㜞ߣ㉂
࠾ࡕႺⅣ᳓ޔࠣࡦ࡝࠲࠾ࡕߩႺⅣ᳓⴫࿾ࠆࠃߦᤊⴡ᷹ⷰ⃿࿾㧔ࠣ ࡦ࡝࠲࠾ࡕႺⅣ᳓߮
ౕޕࠆ߃⠨ߣࠆ޽ߢⷐ㊀߇ߣߎ߁ⴕࠍࠣࡦ࠾࡯࡟࠻ࠆߔ㑐ߦ㧕᣿⸃ߩ‛ᬀ↪ࠣࡦ࡝࠲
ቇᄢᧄᾢࠍ⠪ⓥ⎇ߩฬᢙࠆߔߣᔃਛࠍᚻ⧯ࠄ߆஥ࠕࠪࡀ࠼ࡦࠗ߿ࠞ࡝ࡈࠕޔߪߦ⊛૕
⸽ታޔ᷹⸘ᄖ㊁ޔ㛎ታౝቶޔቯ᷹⾰᳓ޔߡߒㅢࠍ㑆ᦼ࿷ṛߩᐲ⒟᦬ࡩޕࠆߔ⡜᜗ߦ
ޕ߁ⴕߢห౒ࠍߤߥᨆ⸃࠲࡯࠺ޔ㛎ታ

ߩၞᶏ޿㜞ߩᐲᕈ㎮㐽ߡ߼ᭂ߁޿ߣᶏઍ౎࡮᣿᦭ߪࡊ࡯࡞ࠣᚑᒻὐ᜚ޔߦ߁ࠃߩ਄એ
ߩߘޔࠅ߅ߡߒᣉታࠍⓥ⎇ߥࠢ࡯࠾࡙ߊᄙߚߒวⲢߩቇℂߣቇᎿޔߦ㗡ᔨࠍᓳୃ࡮↢ౣ
↥႐࿾ޔቯ᳿╷᡽ߩ૕ᴦ⥄ᣇ࿾ޔ߆ࠅ߆߫ࠆ޿ߡߌฃଔ⹏޿㜞ࠄ߆ᄖౝ࿖ޔߪᨐᚑⓥ⎇
ޔ࿖ਛߪߢࡊ࡯࡞ࠣᚑᒻὐ᜚ޔࠅ޽߽ᕈ૏ఝߥ⊛ℂ࿾ޔߦࠄߐޕߚ߈ߡߒ₂⽸ߦᚑ⢒ߩᬺ
ൻ㓙࿖ߩቇᄢޔࠇ౉ߌฃߦ⊛ᭂⓍࠍ↢ቇޔ⠪ⓥ⎇ߩߊᄙࠄ߆╬ࠕࠪࡀ࠼ࡦࠗޔࡓ࠽࠻ࡌ
ޕߚ߈ߡߒߚᨐࠍഀᓎߥ߈ᄢߦༀᡷႺⅣ᳓ߩ࿖਄ㅜዷ⊒ࠄࠇߎޔߦ߽ߣߣࠆߔ₂⽸ߦ
࡯࡞ࠣᚑᒻὐ᜚ߢߣߎࠆ࿑ࠍߖਸ਼਄ߩ⷗⍮ࠆߥᦝޔߡ߃ടߦ❣ታߩߢ߹ࠇߎޔߪᓟ੹
޿ߌฃࠍ↢ቇޔ⠪ⓥ⎇ࠄ߆ၞ࿾ࠞ࡝ࡈࠕޔࠕࠫࠕޔ߼㜞ࠍ࡞ࡖࠪࡦ࠹ࡐⓥ⎇࡮⢒ᢎߩࡊ
ࠍ┙⸳ߩޠ࡯࠲ࡦ࠮ࠣࡦ࠾࡯࡟࠻ࠆߔ㑐ߦᓧ⠌ߦⴚᛛᓳୃߩၞ᳓ᕈ㎮㐽ߚߒᨴᳪޟޔࠇ
ޕࠆ޽ߢ↹⸘ࠆߖߐൻᕈᵴࠍേᵴߦᮡ⋡
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